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Abstract 
The aim of this paper is to measure the the effects of energy subsidy removal on total energy demand and potential energy 
savings in Malaysia. The Computable General Equilibrium Model are employed. Simulations based on different groups of 
scenarios have been developed. These are: (1) Simulating the implementation of energy subsidy reform by removing fuel 
subsidies. (2) Simulating the implementation of energy subsidy reform by removing fuel tax subsidies. (3) Simulating the 
implementation of energy subsidy reform by removing both fuel subsidies and fuel tax subsidies. The results showed that, the 
removing of both fuel and tax subsidy (Scenario 3) policy have a stronger effect on final energy demand and potential energy 
savings. The estimated results showing that the potential energy savings (7,036 ktoe) from the total energy demand that could be 
grabbed under total subsidy removal is above to the target of National Energy Efficiency Master Plan (2010), that is 4,000 ktoe 
across sectors, while the final energy demand itself contributed about 1,558  ktoe or 39% from the national target. Importantly, 
the energy subsidy reform policy has found to be an efficient policy mechanism that could support the National Energy 
Efficiency Master Plan, 2010, as well as support towards utilization of “fifth fuel” policy under the Malaysian Fuel 
Diversification Policy. 
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Malaysia, a middle-income country, but highly dependence to the international trade. Due to this, the 
government has also taken steps to liberalize some services sub-sectors especially to boost domestic demand and 
reduce the economy's dependence on exports. Also, a series of projects and policy measures intended to accelerate 
the country's economic growth. Since Malaysia is higly reliance on international trade,  particularly of electronics, 
oil and gas, palm oil and rubber - remain a significant driver of the economy, the external price shocks (i.e. oil price 
shocks) would triggered its domestic economic performance. On the other hand, as an oil and gas exporter, Malaysia 
has profited from higher world energy prices (Bekhet and M.Yusoff, 2013). Nevertheless, the rising cost of domestic 
gasoline and diesel fuel, combined with sustained deficits, has put Malaysia under budgetary pressures. It’s fuel 
subsidies have been growing progressively from RM8.154 billion in 2005 to RM24.73 billion and RM23.46 billion 
for 2012 and 2013, respectively. This has been contributed by the large amount of fuel subsidies, or by averaging the 
growth was at 31 percent of the (1990-2013) periods.   
In terms of energy usage, Malaysia is 34 percent more energy-intensive compared to other countries (ETP, 
2013). The average growth rate for the Malaysia final energy demand from (1990 to 2013) period is estimated at 
5.2% per year. In fact, the continued weakening in the government account and its adverse impact on domestic 
energy demand and environment enforced the Government to pursue a stronger expansionary fiscal stimulus 
(Bekhet and M.Yusoff, 2009). This was done through initial reductions or gradual removal in energy and sugar 
subsidies and the announcement of the 2015 implementation of a 6% goods and services tax. Besides, the 
government is also trying to lessen its dependence on state oil producer, which is PETRONAS. The oil and gas 
sector supplies about 32% of government revenue in 2013.  
Thus, it cannot be denied that subsidies play an important role in social policy of many governments (Cheok, 
2009). Indeed, there are several ways in which the removal of fuel subsidies could potentially impact the domestic 
economy as a whole and the energy market. Firstly, the local prices of fuel which will increase dramatically with the 
removal of the subsidies. Second, fuels are an important intermediate input in fuel intensive industries which high 
oil prices lead to increase in costs of production, cause these industries to innovate and become more fuel efficient 
and consequent to a shift away from fuel use towards other factors of production (substitution effect). Third, the 
removal of the subsidies would free up a substantial amount of government revenue (AlShehabi, 2011). Thus, 
reform of these types of subsidies has the potential to provide substantial gains in economic efficiency as well as 
reductions in carbon dioxide emissions (Riedy and Diesendorf, 2003).  
Due to the energy security, economic efficiency and environmental concern, recently the New Energy Policy 
(2011-2015) had been initiated by the government. Collectively, the previous energy policies (i.e. The National 
Depletion Policy (1980), Four-Fuel Diversification Policy (1981), Electricity Supply Act (1990), Gas Supply Acts 
(1993), Electricity Regulations (1994), Gas Supply Regulation, (1997)) focuses on adequate resources, secure and 
cost-effective energy supply. Also, these policies encourage the developing and utilising of alternative sources of 
energy (both non-renewable and renewable energy) that can reduce the dependency on fossil energy resources, 
which could bring harmful to the environment. Correspondingly, under the National Energy Efficiency Master Plan 
(2010) a roadmap to drive efficiency measures had been set up which target to achieve cumulative energy savings of 
4,000 kilo tonnes of oil equivalent (ktoe) across sectors by the year 2015. While under the 10th Malaysia Plan, the 
renewable energy was targeted at 5 percent of the country’s total capacity mix in 2015. This represents 985 
megawatts of the country’s renewable generating capacity and is an increase of less than one percent of renewable 
energy in the country’s energy mix today.  
Thus, the aim of this paper is to analyze the potential impacts of energy subsidy reforms policy on the energy 
demand and energy savings. Computable General Equilibrium Model (CGE) and Social Accounting Matrix (SAM) 
for 2005 in the Malaysian economy are employed. The rest of the paper is structured as follows. Section 2 presents 
the literature review. Section 3 Data Sources and Methodology. Section 4 Results and Discussion. Finally, policy 
implication has reported in section 5. 
 
 
2. Literature Reviews 
 
In Malaysia, there are few studies have been conducted by researcher in analyzing the energy policy impact 
analysis on the economy, trade and environmental effects that applied the CGE model.  However, there is a lack of 
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studies focus on the impact of fuel subsidy removal on energy structures in ktoe via energy demand, energy savings, 
intensity and efficiency. Most of the studies focused on the energy carbon tax impact on emission and economy ( see 
for example Al Amin et al. (2008), Nurdianto and Resosudarmo (2012), Solaymani et al. (2014 and 2013)). For 
instance Al Amin et al. (2008) studied about the impact of an emission tax under the trade liberalization on the 
Malaysian economy. The findings of the study found that implementing energy tariff and output-specific carbon tax 
reduces carbon emission and decrease GDP and trade in Malaysia. In Malaysia, Nurdianto and Resosudarmo (2012) 
explored the effects of a carbon tax on the economy and environment of each ASEAN country. The results of their 
study found that when the carbon tax policy, the carbon emission decreases, as well as decreasing the real GDP, 
household income and sectoral output. However, Solaymani et al (2013) and (2014), on the other hand used the 
focused CGE model to analyze the effects of subsidy reforms in the transport sector, environmental effects, 
household sector and economy. Specifically, they apply a poverty-CGE focus model to estimate the effects of total 
subsidy policy reforms on welfare, poverty and economy in Malaysia. The results of the impact of the subsidy 
removal on macroeconomic variables found that the government subsidy policy increased real GDP by about 0.02 
percent, whereas its positive effects on nominal GDP is greater, at about 0.44 per cent. 
However, there are numerous studies of energy policy reform impacts on China’s economy. For instance, Toh 
and Lin (2005) applied a CGE model to analyze the effects of the 1994 tax reform in China. The results of the 
simulations showed that small aggregate welfare gains are obtained from the 1994 tax reform. However, the 
household groups are worse off because of the redistribution of resources from household to government sectors. 
This result also suggested that the statutory rates introduced in 1994 may be too high from the equal yield 
standpoint. It is suggested that further improvements in the tax system can be made by extending a consumption-
type VAT to other sectors currently not included in the reform. Lin and Jiang (2010) applied an integrated approach 
of CGE and the price-gap approach to estimate China's energy subsidies. The results indicated that China's energy 
subsidies had amounted to China Yen (CNY) 356.73 billion in 2007, which is equivalent to 1.43% of GDP. 
Subsidies for oil product consumption are the largest, followed by subsidies for the electricity and coal sectors. The 
findings also showed that removing energy subsidies will result in a significant fall in energy demand and emissions, 
but will have negative impacts on macroeconomic variables. They concluded that offsetting policies could be 
adopted such that certain shares of these subsidies are reallocated to support other sustainable development 
measures, which could lead to reducing energy intensity and favorable to the environment. Also, in one analytical 
study by Liu and Li (2011) showed that by removing coal or oil subsidies the energy consumption structure could be 
improved by different extent, while the economic and social indexes will be influenced distinctively. Lin and Jiang 
(2011) showed that removing energy subsidies will result in a significant fall in energy demand and emissions, but 
will have negative impacts on macroeconomic variables in China. In Egypt, Abouleinein et al. (2009) examined the 
impact of phasing out of subsidies of energy products over the short- to medium-term by using an integrated 
approach of I-O and the CGE models. The results of the I-O analysis showed that adjusting all prices of petroleum 
products to their actual domestic cost in one step not only would remove all subsidies, but would induce a serious 
increase in CPI. The prices of energy intensive industries, specifically transport and communications are expected to 
increase significantly.  
3. Data Sources and Methodology 
3.1  Data Sources  
In the current paper, the data sources used is as follows: first, the uses cross-section data for all sectors of the 
economy is gathered from I-O table for the year 2005. Intermediate inputs, final goods and services, production, 
total demand, total supply, export and import, labor and capital used and indirect taxes are employed. Second, the 
secondary data used for 2005 are from the National Account Statistics Data published by the Department of 
Statistics, Malaysia (DOSM), Energy Balance Data published by the Malaysia Energy Centre, Malaysia 
Government Expenditures and Revenues Data published by the Ministry of Finance, and Petroleum Product Subsidy 
Data published by the Ministry of Consumers, Trade and Affairs. GAMs package version 24.02 is used in this study. 
Besides, based the I-O table for (2005), the Social Accounting Matrix (SAM) for 2005 is developed. The I-O table 
was organized by 120 of industries and aggregated into 18 sectors (See Appendix A.1). This is to be in line with the 
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Malaysia 12 NKEAs. The aggregation of data is based on the International Standard Industrial Classification (ISIC, 
2005). The data consists of 25 sectors (18 industries, 3 institutional agents (household, private and government 
sectors), 2 primary factor production (labor and capital), 1 capital account and 1 the rest of the world (ROW)). The 
petroleum refined products are include gas, gasoline, automotive diesel oil, industrial diesel oil, kerosene, LPG, and 
other fuels.  The rest of 18 industries are shown in the Appendix A.1. Energy sectors are classified into 3 types 
(Crude Petrol, Natural Gas and Coal, Petroleum Refined Products, Electricity & Gas). In this paper, a special focus 
were given to the effects of fuel subsidy removal to the energy demand structures. The higher level of aggregation 
was also due to the difficulty in mapping between the sectors classifications used in the data with the ISIC (DOSM, 
2013).   
 
3.2   Research Framework and Research Model. 
The CGE Model and Social Accounting Matrix (SAM) for the 2005 are used as a benchmark in order to 
simulate the impacts of removing of Malaysia’s fuel subsidies on the energy structures and economy. The total fuel 
subsidy that had been allocated to the economy for the year 2005 was at Billion RM8,154, which were received by 
three sectors: household (89.43%), agriculture and fisheries (7.06% ) and transportation (10.57%) (See Appendix 
A.1). Thus, in this study we assume there is a total removal of fuel subsidy which is 100% removal, which combines 
with others policy scenarios. Specifically, the simulation analysis process are included in three parts: (1) Simulating 
the implementation of energy subsidies reform by removing fuel subsidies on consumer-side subsidies. (2) 
Simulating the implementation of energy subsidy reform by removing energy tax subsidies on consumer-side 
subsidies. (3) Simulating the implementation of energy subsidy reform by removing both fuel subsidies and energy 
tax subsidies on consumer-side subsidies. Furthermore, on the basis of standardized CGE model developed by 
Lofgren and et al. (2002), Energy Subsidies CGE (ESCGE) model is established. The mechanism interaction among 
economy and energy sectors created by them are used in this study. To elaborate the details, we introduce some core 
equations of this model. Four block of equations (Price Block, Production and Factor Block, Domestic Institution 
Block and Model Equilibrium Conditions and System Constraints) have been developed (These equations are 
available with authors). However, the full definition of parameters, and set of notations are referring to them. Details 
of each block are discussed as follows: 
 
I. Price Block  
 
This section presents the set of price equations of goods and services, commodity price, activity price and 
value added price. It is included a transformation of the world price of the imports (pwm), considering the exchange 
rate (EXR) and import tariffs (tm) plus transaction costs per unit of the import (icm). The exchange rate and 
domestic import price are flexible, while the tariff rate and the world import price are fixed, which fixed the “small-
country” assumption. While the export price (PE) is the price received by domestic producers when they sell their 
output in export markets. We assume that the set of exported commodities are all produced domestically. For each 
domestically produced commodity (QX), the marketed output value at producer prices (PX) is stated as the sum of 
the values of domestic sales and exports. Domestic sales (QD) and exports (QE) are valued at the prices received 
from the suppliers. PDS and PE have been adjusted downwards to account for the cost of trade inputsAlso, the 
consumer price index (CPI) and the producer price index (PPI) for domestically marketed output are defined. The 
CPI is fixed and functions  of CPI has been required since the model is homogeneous of degree zero in prices. All 
simulated price and income changes should be interpreted as changes or the nume ̃raire price index.      
 
II. The Production and Factor Blocks  
 
This block describes the demand and supply of the commodity both domestic and abroad. It is a two-level 
nested function. Specifically, it indicates that the first-level production function is the Leontief Production Function, 
the second-level production functions are the Cobb-Douglas Production functions which consists of composite value 
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added (labor and capital), intermediate inputs, excluding the energy intermediate inputs. For each activity, the 
demand for disaggregated intermediate inputs is determined via a standard Leontief formulation. The aggregated 
output function of any commodity is defined as a CES aggregate of the output levels of the different activities 
producing the commodity. It reflects the assumption of imperfect transformability between these two destinations. 
The CET function, which applies to commodities that are both exported and sold domestically, is identical to a CES 
function except for negative elasticities of substitution. Imperfect substitutability between imports and domestic 
output sold domestically is captured by a CES aggregation function. When this function is limited to commodities 
that are both imported and produced domestically, it is called “Armington” function. The elasticity of substitution 
between commodities from these two sources is a transformation for which the lower limit is minus one. 
 
III. Domestic Institution Block of Equations 
 
This block consists of equations that map the flow of income from value added to institutions and ultimately to 
households. These equations counteract the inter-institutional cell entries in the SAM balances account framework. 
All the incomes and expenditures for all institutions will be presented in equations form. The household 
consumption expenditure equation becomes references to the set of domestic institutions (household, enterprises, 
and the government, a subset of the set of institutions), which also includes the rest of the world. Total government 
revenue (YG) is the sum of revenues from taxes, factors and transfers from the rest of the world. Also, the total 
government spending (EG), and total fuel subsidy on fuel consumption, are formulated. 
 
IV. Model Equilibrium Conditions and System Constraints Block 
 
This part imposes equality between the total quantity demanded (QF) and the total quantity supplied (QFS) for 
each factor. All factors are mobile between demanding activities. It, also, imposes equality between quantities 
supplied and demanded of the composite commodity. The demand side includes endogenous term and a new 
exogenous term for stock change. Among the endogenous terms, QG and QINV are fixed in the basic model 
version. 
The current-account balance, which is expressed in foreign currency, imposes equality between the country’s 
spending (imports and factors outflow to the rest of the world) and its earning of foreign exchange (export, factor 
inflows from the rest of the world and foreign savings).  For the basic model version, foreign savings (FSAV) are 
fixed; the (real) exchange rate (EXR) serves the role of equilibrating variable to the current-account balance. 
Theortically, it states that total savings and total investment have to be equal. The total savings is the sum of savings 
from domestic non-government institutions, the government, and the rest of the world, with the last item converted 
into domestic currency. Total investment is the sum of the values of fixed investment (gross fixed capital formation) 
and stock changes. 
 
4.    Results and Discussion 
 
Table 1 presents the effects of subsidy removal on the domestic energy commodity price index. The simulation 
results show that energy subsidy reform has increased the domestic energy price index. For instance, the total energy 
subsidy removal (Scenario 1), has increased the index price of crude oil, natural gas and coal, petroleum refined 
product and electricity and gas input by 8.026%, 3.423% and 1.316%, respectively. However, the energy tax 
removal (Scenario 2) has slightly impact to the energy price index. The mixed effects of fuel subsidy removal and 
energy tax subsidy removal (Scenario 3) are quite similar to the results of Scenario 1. This simulation result 
consistent with earlier findings, which showed that removing of energy subsidy will immediately increase the 
domestic energy commodity price (see Solaymani et al., (2013); Lin et al., (2011); Saunder and Scnieder (2000); 
Burniaux et al., (1992); Anderson and Mc Kibbin (1997)).  
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Table 1: Effects of Energy Subsidy Reform on the Energy Commodity Price Index 
 
 Sources: Output of GAMS Version 24.02 
 
Table 2 presents the effects of energy subsidy reforms on the total energy demand structures. Theoretically, 
removing energy subsidy will increase the price of energy commodities, hence the demand will decrease. This is 
supported by the simulation results which showed that there is a consistent contractionary effects for all energy 
structures demand, which are secondary use and total final demand of energy. The secondary level includes all the 
energy input (i.e. crude oil, natural gas, petroleum and coal, electricity and gas input) processes that have been 
absorbed at transformation, refineries and the power plant level. However, among the energy structures demand, the 
household sectors received the highest contractionary effects, which has decreased by 53.724%,53.633% and 
53.724% in the Scenario 1, 2 and 3, respectively. While the final energy demand have decrease consistently in all 
scenarios, where the highest reduction comes from the Scenario 3 (removal of fuel and tax subsidy), as expected. 
The estimated results showing that the removal of total fuel subsidy of Billion RM8, 154 has caused a significant 
reduction in the energy demand, which reflects the potential savings that could be grabbed in the economy. 
Specifically, the potential energy savings from the final energy demand is about 1,558 ktoe or 39% from the target 
of National Energy Efficiency Master Plan (2010), that is 4,000 ktoe across sectors.  
 
Table 2: Total Energy Demand (ktoe) 
Energy Sources Volume at Year 
2005* 
          Changes from Baseline (%) 
                  SCENARIO 
   1    2    3 
Secondary Use Demand 27,903.50 -19.71 -6.644 -19.635 
     Industrial Final Demand 36,100.50 -1.004 -0.022 -1.065 
     Residential/Household/Other  2,184.00 -53.724 -53.633 -53.724 
Total Final Demand 38,284.50 -4.012 -3.080 -4.069 
Total Demand = Secondary     
Use + Total Final Demand 
66,188.00 -10.630 -4.502 -10.632 
       Sources: Output of GAMS Version 24.02 
Note: *Figures of the baseline Year 2005 are in kilo tonnes of oil equivalents (ktoe) which based on the Malaysia  Energy Balance Report  
2009. 
 
 
5. Sensitivity Analysis 
 
Similar to other studies in CGE modelling, like Dissou (2010), in order to assess the robustness of the qualitative 
results discussed above, this study performs two additional simulations for sensitivity analyses. There are, an 50% 
and 70% of removal of fuel subsidy instead of 100% of removal is considered. Table 3 reports the aggregate impact 
of this simulation on energy structures demand. The simulation results shows that, in general the aggregate variables 
move in the same direction and consistent for both removal (50% and 70%), although with smaller magnitudes than 
the total removal of fuel subsidy (100% remove). From the simulation results it has confirms that, the aggregate 
energy structures loses more from the total fuel subsidy removal (100%) instead of 50% and 70% of removal, as 
expected. 
 
Energy Price
Index (EPI) 
at Year
2005 EPI % EPI % EPI %
Crude Oil, Natural Gas & Coal 0.922 0.996 8.026 0.922 0.000 0.996 8.026
Petroleum Products 0.964 0.997 3.423 0.965 0.104 0.998 3.527
Electricy and Gas 0.988 1.001 1.316 0.988 0.000 1.001 1.316
Sectors
2 31
Scenario 
Enery Price Index (EPI) and Change from Baseline (%)
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Table 3: Sensitivity Analyisi of 50% and 70% of Fuel Subsidy Removal 
Energy Sources Volume at Year 
2005* 
          Changes from Baseline (%) 
                  SCENARIO 
  50%    70%    100% 
Secondary Use Demand 27,903.50 -13.366 -15.966 -19.71 
      Industrial Final Demand 36,100.50 -0.500 -0.740 -1.004 
      Residential/Household/Other  2,184.00 -53.628 -53.665 -53.724 
Total Final Demand 38,284.50 -3.531 -3.760 -4.012 
Total Demand = Secondary     
Use + Total Final Demand 
66,188.00 -7.677 -8.906 -10.630 
Sources: Output of GAMS Version 24.02 
 
 
 
6. Conclusions and Policy Implications. 
The Computable General Equilibrium (CGE) Model is used to analyze the effects of energy subsidy reforms 
policy on the total energy demand and potential energy savings in Malaysia. Three simulations based on different 
groups of scenarios have been developed. Importantly, the results suggested that the energy subsidy reform policy 
has found to be an efficient policy mechanism that could improve national potential energy savings, which could 
reduce the dependency on fossil fuel consumption. Indeed, our estimated results showing that the potential energy 
savings (7,036 ktoe) from the total energy demand that could be grabbed under total subsidy removal is above to the 
target of National Energy Efficiency Master Plan (2010), that is 4,000 ktoe across sectors, while the final energy 
demand itself contributed about 1,558  ktoe or 39% from the national target. Importantly, also, the energy subsidy 
reform policy has found to be an efficient policy mechanism that could support the National Energy Efficiency 
Master Plan, 2010, as well as support towards utilization of “fifth fuel” policy under the Malaysian Fuel 
Diversification Policy. However, designing and implementing energy-subsidy reform in practice should also take 
account of national circumstances and trade-offs between energy savings, economic growth, socio-economic and 
environmental effects. Indisputably, the public resistance is often a major obstacle to reducing or removing subsidies 
and may have more beneficial for richer than poorer ( Granado et al., 2012). 
Thus, a comprehensive study and analysis is needed to be done in future specifically in analyzing the effect of 
subsidy gradual removal plan, especially to the macroeconomic effects, as well as to those who adversely affected 
through financial pain, those who stand to lose and to identifiable the effects on the differentiated users groups or 
user. This can be done by disaggregating households and consumers into different level of income groups. The 
finding of the study is truly crucial as it could help the policy makers to identify other alternative policy mechanism 
that could place, so that the reallocation of income’s savings can foster economic development through effective 
transfer mechanism, without neglecting the poor. 
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Appendix A.1.  
        Table A1.1: Aggregation of Input-Output Table 2005. 
 
Sector Sectors number in 2005 I-O Table 
1. Agriculture, Forestry and Fisheries 1-12  
2. Crude Petrol, Natural Gas & Coal 13, 16 
3. Petroleum Refined Products 44 
4. Electricity and Gas 86 
5. Other mining & Quarrying 14, 15 
6. Petrochemical & Chemical Industries 45-50 
7. Light Manufacturing 17-43 
8. Heavy Manufacturing 51-85 
9. Utility – Waterworks 87 
10. Building and Construction 88-91 
11. Wholesale and Retail Trade 92 
12. Hotel & Restaurants 93, 94 
13. Transportation 95-100 
14. Communication 101 
15. Finance Instution, Banking and Insurans 102-105 
16. Real estate & Ownership of Dwellings 106, 107 
17. Business and Private Sevices 108-112 
18. Government Services 113-120 
 
            Source: DOSM, Input-Output Tables of Malaysia for 2005 
         
 
        Table A1.2: Fuel Subsidy Received by Sectors, 2005. 
 
Sector 
FuelSubsidy Received 
 (Billion RM) Share per total (%) 
 Household 7,292,122.20 89.43 
 Agriculture &  Fisheries 575,672.40 7.06 
 Public  Transportation 286,205.40 10.57 
 Total 8,154,000.00 100.00 
        Source : Ministry of Finance, 2013 
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